Objective: To study the relationship of interleukin-12 (IL-12) and IL-4 levels with macroangiopathy in type 2 diabetes mellitus by comparing the serum IL-12 and IL-4 levels and intima-media thickness (IMT) between the healthy controls and the type 2 diabetic patients with or without macroangiopathy. Methods: 30 healthy controls and 120 cases with type 2 diabetes mellitus from November 2011 to November 2012 were selected. In accordance with the carotid intima-media thickness, the type 2 diabetes mellitus patients were divided into group A with IMT below 1.0 mm, group B with IMT between 1.0 mm and 1.2 mm, group C with IMT between 1.2 mm and 1.4 mm, group D with IMT over 1.4 mm. ELISA was used to measure the levels of serum IL-12 and IL-4 in all groups. And the measurement results of serum IL-12 and IL-4 levels in the groups were compared. Results: Type 2 diabetes mellitus groups had significantly higher serum IL-12 levels and much lower IL-4 levels than the healthy control group. In the type 2 diabetes mellitus groups, the thicker the IMT was, the higher the incidence of complications became. IL-12 level was positively correlated with IMT while the IL-4 level was negatively correlated with IMT. Conclusions: IL-12 levels in patients with type 2 diabetes were significantly higher and IL-4 levels were significantly lower than those in the healthy people. In patients with type 2 diabetes, the IL-12 levels increased while the IL-4 levels gradually declined with the advance of macroangiopathy.
Macroangiopathy is the most common complication of type 2 diabetes mellitus, and atherosclerosis constitutes one of the major pathophysiologic bases of diabetes. Currently, it is recognized that atherosclerosis is a chronic inflammatory reaction, which easily happens to patients with poorly controlled glucose. UK Prospective Diabetes Study (UKPDS) confirmed that good blood glucose control could significantly reduce microvascular complications and prompt a good effect on the prevention and treatment of macroangiopathy, but it failed to reach a great statistical significance (p = .052). It is indicated that other reasons to the exclusion of blood sugar play an important role in the occurrence and the development of diabetic macrovascular complications. Studies have shown that type 2 diabetes is an inflammatory disease, IL-12 and IL-4 as cytokines play an important role in the occurrence and the development of type 2 diabetes and its complications. [1, 2] 1 Data and methods
General Information
120 cases of type 2 diabetes mellitus from November 2011 to November 2012 were selected from Department of En-docrinology of the Third Affiliated Hospital of Inner Mongolia Medical University, whose cases conformed to the diagnostic criteria established by WHO. Type 2 diabetic patients were divided into four groups according to intimamedia thickness (IMT): group A: IMT (< 1.0 mm), including 15 males and 15 females, with an average age of (57.53 ± 7.45) years; group B: IMT (1.0-1.2 mm), including 14 males and 16 females, with an average age of (55.23 ± 6.46) years; group C: IMT (1.2-1.4 mm), including 15 males and 15 females, with an average age of (59.83 ± 10.14) years; group D: IMT (> 1.4 mm), including 20 males and 10 females, with an average age of (59.27 ± 9.04) years. Thirty healthy controls were healthy examinees during the same period, including 16 males and 14 females, with an average age of (57.01 ± 5.93) years. Gender and age data in each group had no statistical differences and are comparable.
Research methods
The subjects were fasting for more than 8 hours. FPG, HbA 1c , TG, TC, HDL and LDL were measured on the next day of admission. Resting sitting blood pressure, height and weight were measured on the day of blood sampling to calculate BMI. ELISA was applied to the measurement of IL-12 and IL-4. Measurement of carotid IMT: Siemens ACUSON S2000 Color Doppler Ultrasonic Diagnosis Apparatus was used to examine the carotid artery with the probe frequency of 7.5 MHZ and special operation. Subjects were in a supine position with the head tilted to one side and the carotid artery fully exposed. IMT was measured at a distance of 1 cm proximal to the bifurcation of common carotid artery on both sides of the neck, and then the IMT average value was calculated for analysis in each group.
Statistical methods
All data were statistically analyzed by use of the statistical software. The measurement data were represented by mean ± standard deviation (x ± s). In the case of normal distribution and homogeneous variance, analysis of variance was used to compare the mean of each indicator among groups. Linear correlation analysis was performed on the correlation between the two variables. Stepwise regression analysis was applied to the interaction among multiple factors. Categorical data rate was compared by use of chi-square test, taking α = 0.05 (bilateral) as the test level. The difference p < .05 was statistically significant.
Results

Comparison of general information in type 2 diabetes patients
By comparing age and BMI in each group, the differences were not statistically significant (p > .05), with comparability. The results showed that with the increase of IMT, the level of IL-12 increased gradually and the level of IL-4 decreased gradually (see Table 1 ). 
Different IMT macrovascular complications in type 2 diabetes
Type 2 diabetes patients were compared in their macrovascular complications by use of chi-square test. Hypertension results showed that: group A and group B: χ 2 = 6.696, p = .010, the difference was statistically significant; group A and group C: χ 2 = 4.344, p = .034, the difference was statistically significant; group A and group D: χ 2 = 9.6, p = .020, the difference was statistically significant. The results of coronary atherosclerotic heart disease showed: group A and group B: χ 2 = 4.320, p = .040, the difference was statistically significant; group A and group C: χ 2 = 5.455, p = .021, the difference was statistically significant; group A and group D: χ 2 = 10.756, p = .001, the difference was statistically significant. The results of cerebral ischemic stroke showed: group A and group D: χ 2 = 5.455, p = .026, the difference was statistically significant (see Table 2 ).
Correlation analysis of IL-12, IL-4, HbA 1c , TC, TG and LDL with IMT
The results showed that IL-12, HbA 1c and LDL were positively correlated with IMT, and the difference was of statis-
Published by New Century Science Press tical significance (p < .01); IL-4 was negatively correlated with IMT, and the difference was statistically significant (p < .01, see Table 3 ). 
Linear regression analysis of IL-12 and IL-4 with IMT and related
Multivariate IL-12 can not only directly affect the proliferation and the differentiation of β-cells but also the generation of IFN-γ, and it is closely related to diabetic macroangiopathy. The experimental results showed that with the increase of IMT, the level of IL-12 gradually increased, and the difference was statistically significant (p < .05). The results suggest that IL-12 is closely related to macroangiopathy caused by type 2 diabetes mellitus, and it plays a role in promoting inflammatory reactions in the occurence and the development of type 2 diabetic macroangiopathy. Type 2 diabetic macroangiopathy may be associated with elevated IL-12 levels in patients with type 2 diabetes. IL-12 can significantly promote the proliferation of Th1 cells, destabilize the ratio imbalance of Th1/Th2 cells, upgrade the response of inflammatory reactions, participate in the lipid metabolism disorders and consequently lead to the occurrence of type 2 diabetic macroangiopathy.
IL-4 is generally considered as an anti-inflammatory cytokine. IL-4 and its receptors, expressed by human pancreatic β-cells, prevent from β-cell apoptosis by activating 1-phosphatidylinositol 3-kinase and the pathway of JAK/STAT. Zou et al. [3] used ELISA to determine serum IL-4 and TNF-α levels in 54 patients with diabetes (15 cases of type 1 and 39 cases of type 2). The results showed that the IL-4 level of serum in diabetic patients was significantly lower than that in the control group (p < .05). The experimental results showed that, with the increase of IMT, the IL-4 level showed a downward trend with a statistical significance (p < .05). Hence, we consider that IL-4 plays a role in inhibiting inflammatory reactions in vivo and atherosclerosis in patients with type 2 diabetes, and has a protective effect during the occurrence and development of type 2 diabetic macroangiopathy.
Under the normal circumstance, there is a co-adjustment and interaction relationship between Th1 and Th2, of which these two cell functions come to maintain a dynamic balance. Once a certain deviation happens to this kind of balance, the body will probably fall into a disease status, which can lead to a variety of diseases. [4] [5] [6] [7] [8] [9] [10] [11] [12] Therefore, enhanced inflammatory reactions exist in patients with type 2 diabetes. Further study of IL-12 and IL-4 will be helpful to enrich the theoretical bases of the pathogenesis of type 2 diabetic macroangiopathy and provide new methods and means for prevention and treatment. If inflammatory reactions in vivo can be effectively inhibited in the later clinical treatment, it will be helpful to prevent from the occurrence and development of type 2 diabetic macrovascular complications and improve prognosis.
